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Abstract:  Living in the contemporary society in the XXI century requires a certain level of 

mathematical and statistical literacy to be attained by every citizen. However statistical literacy of 

the young generation in Bulgaria proves to be insufficient, inspite of latest reforms in the system 

of education. According to International assessment PISA, for all years since Bulgaria is involved 

in this assessment the 15-year-old students in Bulgaria have a mean score in Maths below the 

OECD average. 

In this book chapter the recent problems of teaching Statistics in schools in Bulgaria are discussed. 

The authors present the existing mathematics school curricula in the section “Probablities and 

statistics” in Bulgaria, and provide proposals for further improvement of this section in the light 

of information from other countries’curricula, and from their own experience with shool 

graduates, studying Statistics in universities. The main results of the research are directed to 

continue the reform by making curricula more coherent and more consistent across the school 

grades, in accordance to the practical problems of application of statistics in other sciences and 

in everyday life. 

 

Introduction  

 The contemporary society requires a certain level of mathematical and statistical literacy to be 

attained by every citizen. When a person enters adulthood (after childhood and adolescence) he 

(or she) enters a world of material and spiritual challenges, linked to further education, work, 

material living conditions, finances, relations with family members, friends, colleagues, with 

institutions, with medias, etc. In many instances of the communication with the social partners, 

and with nature itself, a person needs to be supported by a mutually shared in the society system 

of values, notions, and interpretations. In this respect two main types of knowledge play a key role: 

the language skills, and the mathematical skills. Logical reasoning, as well as the correctness of 

interpretation of a large part of the information a person deals with in the everyday life, depend on 

the quality of mathematical literacy acquired in school. Moreover, the statistical literacy (which is 

no dought an integral part of mathematical literacy) can be considered as specifically necessary 

for the performance of normal activities of a person in the contemporary society. 

When discussing literacy and illiteracy issues, most often the skills associated with using written 

language are referred to. Less often, illiteracy is associated with skills related to reading numbers 



and being able to understand and perform simpler or more complex actions with them. However, 

in the last years, the terms mathematical literacy and statistical literacy are gaining popularity. 

(Callingham, Watson, 2020) (https://iase-web.org/Publications.php?p=SERJ_issues) 

 

A number of definitions of statistical literacy are known in the literature. For example, according 

to the W. M. Keck Statistical Literacy Project (cited by Milo Schield, 2011) statistical literacy is 

a critical way of thinking about numbers and statistics used as evidence in disputes; the ability to 

read and interpret numbers in statements, surveys, tables and graphs; studying how statistical 

relationships can be used as evidence of causal relationships. 

Similarly, Shield (1998) defines statistical literacy as the ability to use statistics and statistical 

dependencies as evidence when arguing a particular thesis. In fact, reading and understanding the 

numbers implies statistical literacy, especially when certain numbers of reality or the results of a 

(honestly) statistical "experiment" are behind these numbers. 

Such experiments, for example, are: sociological surveys; marketing researches; medical and 

pharmaceutical tests designed to justify the use of one or the other new treatment method and 

more. Such numbers (usually in the form of percentages) are often shown in the media in order 

to prove or reinforce a thesis. Statistical literacy of journalists and commentators in many cases 

proves to be important or even decisive for the impact of relevant numbers on the public. In 

general, it should be noted that information including numbers have a greater impact on the 

audience than those that are merely verbal. 

 

On the other hand, users of such information themselves, if they do not possess the necessary 

statistical literacy, can easily be misleeding, or even manipulated by more experienced 

commentators. 

https://iase-web.org/Publications.php?p=SERJ_issues
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The ways of manipulating statistics are so many and so different that there are already hundreds 

of books and articles on this phenomenon in the world. This issue goes beyond the purpose of 

this chapter and will not be discussed here. However, the seriousness of the problem of statistical 

literacy, as well as the need to raise it in our country, is obvious. 

 

According to the results obtained in 2018 by the International assessment PISA conducted among 

15-year-old students in 72 countries in the word, Bulgaria has a mean score in Maths of 436, while 

the OECD average is 489 (Schleicher, A., 2019). The score is ranging between 591 in China and 

325 in the Dominican republic. The highest score for Bulgaria was observed in 2015, it was then 

441. However, this result is lower than the average for OECD for the same year. 

In Bulgaria, curricula in schools across all disciplines and in all classes, including Mathematics, 

change very often. Changing curricula until now usually consisted in adding more teaching 

material, what increased the total burden of students, but not always had positive results. At this 

stage there is an increasing demand for optimizing the work load of students in such a way that at 

the end of gymnasium they would have enough knowledge and skills, necessary for the 

contemporary citizen, and a solid basis for different higher studies at the university level. Therefore 

efforts have to be made to bring the mathematics curricula to a state which should be more 

accessible for the students, and more efficient at the same time. 

The purpose of this Chapter is to explain the present state of the curricula in Mathematics and 

Statistics in secondary schools in Bulgaria, and to propose recommendations for its further 

improvement. The situation in some European countries – France and Belgium – is briefly 

outlined with respect to the studied subject, in order provide a comparative perspective to the 

research. Proposals for future steps of the reform in the school curricula in Mathematics, namely 

in the section of Probabilities and Statistics, are presented. 

 

1. Statistics in the Mathematics curriculum in Bulgaria 

1.1. The school educational system in Bulgaria 

The school educational system in Bulgaria consists of two levels:  



- Elementary education 

Elementary education includes primary school (grades 1 - 4) and basic/junior high school 

(grades 5-7).  As admission criteria for high schools are used grades from the Certificate for 

Elementary Education.  

- Secondary education 

 Secondary education (grades 8-12) comprises comprehensive high schools and vocational 

schools. Students can enroll in high school after the successful completion of grades 7 or 8 and 

the admission criteria are based upon grades in Bulgarian languаge and literature, Matematics or 

other subject in junior (basic) high school.    

 The training in Statistics as part of the Mathematics curriculum is being introduced in 

Bulgaria in the recent years. While the other parts of the Mathematics teaching material was 

remaining relatively the same, the section “Probabilities and Statistics” has been subjected to the 

largest changes in the last 2-3 years. New sections with heavy teaching material were added into 

some grades, while in previous grades the students were not properly prepared with the necessary 

knowledge in order to properly understand it. The observations on the performance of secondary 

school graduates in higher education are demonstrating that many of them lack basic knowledge 

of statistics and mathematics necessary to master economic disciplines. In the media often one can 

encounter wrong interpretations of statistical data, which is obviously due to lack of knowledge. 

More arguments in this direction come from the observations on the mathematical skills and 

capacities of the majority of students in higher education. Many of them give proof for serious 

lack of basic knowledge in mathematics, especially what concerns the knowledge of probabilities 

and statistics. A large part of the students at higher educational level experience difficulties to deal 

with statistical data, and to aplly statistical methods in their research. At the same time statistical 

competence is becoming more important for the contemporary science, including economic 

studies, medical research, biology, and many other sciences. 

This situation calls for research on the school curriculum in Mathematics, and specifically on the 

section of Probabilities and Statistics. The present chapter is based on researching the existing 

officially published curriculum in Mathematics, and on the textbooks for all grades in Bulgaria. 

The reaseach demonstrates that teaching statistics in the secondary school in Bulgaria suffers some 

serious inconsistencies.  



The teaching material is not distributed in a gradual way from the 5th to the 12th grade; there is not 

a clear scheme for upgrading the knowledge from previous years into every consecutive year. 

Some basic principles of the statistical methods and measures are lacking or are partially explained. 

Too much attention is paid to the graphical representations, while the essence of statistics 

(gathering and processing statistical data in order to reveal regularities) is insufficiently explained. 

This is especially true for the lower grades where the basics of the statistical approach and some 

of the basic notions of statistics and probabilities should be explained to the students in order to 

provoke their curiosity and to stimulate their natural need for scientific research.  

In this Chapter, we focus on curricula in Mathematics and Statistics in both educational 

levels – elementary and secondary. 

1.2. Curricula in Mathematics and Statistics for primary and basic educational 

levels 

In the first four years in school (primary school) the school curricula in mathematics does 

not contain a section “Probablities and statistics”. https://www.mon.bg/bg/2000. This section 

appears for the first time in the 5th grade (labelled as “Elements of Pobablities and statistics”.) 

Nevertheless since the 2nd grade the children start to “collect data from various sources in order 

to compose numeric expressions and text tasks”. (Extracted from the Curriculum for the 2nd 

grade – General training, in effect from the 2017/2018 school year.) 

(https://www.mon.bg/bg/1997). 

  In the 3rd grade they study how to recognize half, third, quarter and tenth as parts of a 

whole. They use models with numerical expressions to describe situations involving the 

relationships: "with ... more than ...", "with ... less than ...", "... times more than ..." and "... times 

less than ..." (https://www.mon.bg/bg/1689) 

In the 4th grade the students study geometric figures (circle, radius, angle measuremen; 

area of a rectangle); and spatial bodies (cube, rectangular parallelepiped, ball, cylinder, cone, 

pyramid). In the section “Modelling” they perform the arithmetic action of dividing multidigit 

numbers by a single-digit number. 

At this grade it would be possible, and desirable, to introduce to them the idea of “part of 

a whole”, and to recall the knowledge from the 3rd grade about half, third, quarter and tenth as 

parts of a whole. 

https://www.mon.bg/bg/2000
https://www.mon.bg/bg/1997
https://www.mon.bg/bg/1689


Helen Tsakiridou and Eleni Vavyla have studied the possibilities to teach Probability 

concepts in primary school. (Tsakiridou ,Vavyla, 2015). They have come to the conclusion that 

“the majority of students was able to recognize different events and categorize them depending 

on their likelihood.” Further investigations would reveil the great possibilities existing in the 

primary school grades to teach statistical and probabilities notions to the children, what would 

benefit them in the secondary school grades. 

The notion “part of a whole” is studied in detail in the 5th grade, but the accent is on 

numeric calculations, and not so much as a step for understanding statistical distribution. As we 

mentioned above, in this grade for the first time the curriculum in Mathematics contains a section 

on Probabilities and Statistics. As a result of the training in the 5th grade, the students are expected 

to read and interpret information presented in text, in graphs, in tables or in diagrams; to compare 

information on linked data sets; to use graphical and tabular data information to answer questions 

that are indirectly related to the table or graph. The expected results for the student are: to know 

the concept of percentage; to be able to calculate a share (percent) of a number; to calculate the 

number when a share (percentage) is given; to be able to represent the ratio of two numbers (not 

necessarily representing a part and the whole) as in percent; to be able to solve basic problems 

dealing with share (part of the whole); to be able to solve simple problems in economics and 

finance. (Учебна програма по математика за 5-ти клас. Mathematics Curriculum for the 5th grade: 

Extracted from https://www.mon.bg/bg/28.) 

It would be desirable that the children learn more about the notions “part of a whole” and 

“percentage” in the previous grades by simple examples, taken from their surrounding world. In 

this way, they will be prepared for the teaching material studied in the 5th grade. (Since the 5th 

grade Mathematics is taught by a new teacher, as all subject are taught by specialized teachers.)  

In every upper grades the new notions (such as: proportion, frequencies, and probabilities) should 

be introduced gradually, based on the knowledge of those basic concepts they already have. This 

is especially important to be done for the transition between the 5th and the 6th grades.  

In this (5th) grade is would be desirable to consolidate the knowledge about share and 

percentage, and to start explaining the notions “statistical distribution”, and “probability”. It is 

also necessary to elucidate the notion “linked data sets” with introducing some basic statistical 

concepts, such as: universe as a set of units; characteristics of the units; subsets; share 

https://www.mon.bg/bg/28


(proportion); quantitative and qualitative characteristics. It is also desirable to introduce the 

mean, the median, and the mode. 

 In the 6th grade the section “Elements of probabilities and statistics” becomes much more 

developed, and includes much more teaching material: sets and operations with them; graphic 

representation of sets; random phenomenon; probability of a random phenomenon as a ratio of 

possibilities; data description - arithmetic mean: organizing and presenting the data. 

 The expected results of the teaching for the student are: able to find subsets of a set, 

intersection and union of sets; knows the concept of random phenomenon at the simplest level 

(coin, dice); knows how to calculate the probability of a random phenomenon at the simplest 

level; able to find the arithmetic mean and to use it to interpret data; compares and collates 

different graphical or tabular representations of the same data; organizes and presents empirical 

data in tables and rectangular diagrams. (Учебна програма по математика за 6-ти клас. Mathematics 

Curriculum for the 6th grade: Extracted from https://www.mon.bg/bg/1998). 

When comparing the new teaching material in the curriculum for the 6th grade with that 

of the previous grade, it becomes clear that in the 6th grade there is an accent on probabilistic 

knowledge, and much less new knowledge on descriptive statistics. Therefore it would be 

appropriate to provide to the students some clarifications about the probabilistic approach as 

such. 

In this grade it would be appropriate to teach to the students frequency (absolute, relative, 

and cummulative), frequency distribution. All these notions should be learned through extensive 

examples, involving textual tasks, statistical tables, and graphical representations of the data. 

The new statistical knowledge in the 6th grade can be best comprehended and consolidated through 

cross-curricular links with the other parts of Mathematics, as well as with the other subjects they 

study in school (Geography and economics; Man and Nature, Information technologies, 

Technologies and enterpreneurship). 

 In the 7th grade (the last year before the high school), the curriculum in the section 

“Elements of probability and statistics” includes: organization and presentation of data, 

construction and interpretation of pie charts, and probability of events. The knowledge, skills and 

attitudes expected as a result of the training imply that the student: is able to organize and present 

data in tables and in rectangular diagrams (without histograms); to use of data sets in order to 

https://www.mon.bg/bg/1998


answer questions and to solve problems in pie chart and bar chart; to evaluate the chances 

(probabilities) of a random outcome. 

 The expected competencies of the students are: to be able to construct and interpret pie 

charts, to be able to assess the probability of random outcomes, and to use the chance (probability) 

of a particular outcome in a given trial. . (Учебна програма по математика за 7-ти клас. 

Mathematics Curriculum for the 7th grade: Extracted from https://www.mon.bg/bg/1690). 

 The authors recommend that by the end of the 7th grade the students should be familiar 

with the following notions of statistics: stochastic event; trial, outcome of a trial. They should 

have a clear idea about probabilistic thinking, and they should be able to distinguish between 

deterministic v/s probabilistic events. They also should be able to comment (on examples of real 

life) some probabilistic notions, such as randomness and uncertainty, stochastic experiment, 

individual trial, predicting the outcome of an individual trial. 

The notion of descriptive statistics from the 6th grade, frequency (absolute, relative, and 

cummulative), frequency distribution, should be recalled as well, and their knowledge should be 

consolidated by suitable examples and tests. In addition they should practice the calculation of 

arithmetic mean, mode and median. 

 Moreover they should be familiarized in details with the most important notion of descriptive 

statistics - the mean, the median, and the mode. They should be able to create statistical tables with 

frequencies, and to calculate various measures from a table of a frequency distribution; to be 

familiar with the notion of variability and the range, and to be able to identify some basic features 

of a statistical distribution. The students should distinguish between qualitative and quantitative 

data, and should know how to analyze the respective frequency distributions. The students also 

should be able to create a line plot from data given in table or in text; to create and interpret data 

in a histogram and in a scatter plot from numerical data. They should be able to choose the best 

type of graph when asked to represent a given set of data as well.  

1.3. Curricula in Mathematics and Statistics for secondary school level 

 In the 8th grade, some elements of combinatorics are introduced in the section 

“Probabilities and statistics”, namely: permutations, variations and combinations.  

 The expected knowledge, skills and attitudes for the students from the 8th grade are: to 

identify and to calculate combinatorial compounds without repetition; to be able to apply basic 

https://www.mon.bg/bg/1690


rules for adding and multiplying in combinatorics and modeling with permutations, variations and 

combinations. Basic combinatorial concepts to be studied in the 8th grade are: multiplying and 

adding possibilities and applying the basic rules for adding and multiplying in combinatorics. 

(https://www.mon.bg/bg/28). 

The authors suggest that in the 8th grade the teaching material should be focused also on the 

following topics of probabilities and statistics: to calculate the arithmetic mean (unweighted or 

weighed, according to the available data); the quartiles; probability distribution, and the normal 

curve.  

 In the 9th grade the section “Elements of probability and statistics” includes the 

following knowledge, skills and attitudes: classic probability; probability of the sum of 

incompatible events; likelihood of an opposite event, intersection and cross-section of events, 

probability for the sum of incompatible events. 

 As a result of the training, the students should be able to read and interpret information 

presented in graphs, tables or charts; calculate classical probability using formulas for 

permutations, variations and combinations without repetition, and to calculate the classical 

probability of the sum of compatible and incompatible events. (https://www.mon.bg/bg/28). 

The authors suggest that in the 9th grade teaching material on time series should be 

introduced. It is recommended that curriculum includes the following statistical notions: trend, 

random fluctuations, smoothing. The student should be able to identify trends with scatter plots 

and to make predictions with scatter plots. The ratios, rates, and proportions should be introduced 

as well. The student should be able to understand ratios, rates and proportions, to identify 

equivalent ratios, rates, to compare ratios, to estimate population size using proportions, to find 

the constant of proportionality from a table, to identify proportional relationships in graphs, to 

graph proportional relationships, to interpret graphs of proportional relationships. It is desirable 

the students to be able to convert between percents and fractions, to calculate ratios, to estimate 

percents from numbers, to compare percents in complex tables, and to find the percent of a change. 

They should be able to create from data a frequency table and to interpret it, using absolute and 

relative frequencies. 

Extensive examples and tests should be provided in order to support the teaching process. 

https://www.mon.bg/bg/28
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 The curricula in the 10th grade includes the following knowledge, skills and attitudes: 

population and sample; descriptive statistics, such as: mode, median, arithmetic mean, range and 

quartiles; ordered samples and statistical series. As a result of the training, according to the 

curricula, the student is expected to know the concepts of population and sample, and to be able to 

find central tendency in data: mode, median, arithmetic mean. (https://www.mon.bg/bg/28). 

 In addition to this the authors recommend that some element of inference statistics should 

be included in the curriculum. The following notions should be taught in this section: variance 

and standard deviation, sample size, standard deviation of sample observations, standard error, 

confidence interval, level of significance. They also recommend the concepts of representative, 

random and biased sample to be introduced. 

 In the 11th grade the curricula includes knowledge, skills and attitudes in the mechanisms 

for presenting statistical data and calculating basics statistics from data of various sources. This 

includes ability to work with authentic data related to Sociology, Economics, Meteorology and 

laboratory trials; to use a calculator or a computer when calculating on specific topics; the ability 

to formulate data related tasks; collecting, organizing and presenting relevant data in response to 

formulated tasks, and applying knowledge in real situations. The expected results for the student 

are: to be able to register, process and present information through various ways; to be able to 

analyze statistics presented in various ways, and to be able to use a proper measure of central 

tendency for analyzing and presenting data. The possibility of cross-domain links is also 

mentioned involving the curricula in civil education, Physics, Chemistry, Biology, Medicine, 

Agriculture, Ecology, Finance, and Sociology. (https://www.mon.bg/bg/28). 

 The authors recommend to complete the curriculum for the 10th grade with following 

points: 

- Reading and analyzing statistical tables published by the National statistical office. 

- Capacity to calculate aggregate statistical measures from data in tables and graphs. 

- Using the knowledge on mathematical functions for analyzing trends in tables and graphs. 

 In the 12th grade only for students with a major in Mathematics (called “Mathematical 

schools” in Bulgaria) the curriculum includes: population and sample, statistical frequency, mean, 

standard deviation, dispersion, and normal curve distribution. It is expected the students to be able 

to formulate data related tasks, to work with authentic data, to collect, organize and present relevant 

data in response to formulated tasks, and to apply learned knowledge in order to assess real 

https://www.mon.bg/bg/28
https://www.mon.bg/bg/28


situations. Possibility of cross-domain curricular links is also mentioned. 

(https://www.mon.bg/bg/28). 

The authors recommend that the students at this grade study also the complex indicators containing 

an “intensive factor” and weights (such as mortality rate, fertility rate per 1000 population). In this 

way they will recall the formulae for calculating a weighted arithmetic mean, and at the same time 

they will be able to correctly interpret rates. They should study also in more detail the theoretical 

and the frequency distributions, and how model distributions can be used to “fit” the data. They 

should also be acquainted with the basic principles and notions of statistical inference and 

sampling, such as: stochastic error, confidence interval, sample size, variance and the relations 

between them. 

 

2. Statistics in the school curriculum of some other countries 

In France and in Belgium, even before entering in secondary school (Lyceum), that is, 

during the years of compulsory education (up to the age of 16), students acquire some of the basics 

of statistics. At this stage of education, the teaching material which prepares for understanding the 

statistical notations and principles takes up about 1/3 of the teaching material in mathematics, 

while the notion “Statistics” does not appear in the lower grades. (Grades in France are counted 

backwards – the children begin at upper grades, while by the end of high school they are in first 

grade and finally in the “terminal” – first grade.) 

In the 6th grade of college in France (corresponding to the 6th grade in Bulgaria) in the 

mathematical curriculum there is a section:”Organization and gestion of data”, including the 

following topics: proportionality, tables and graphs. 

 In the 5th grade (corresponding to the 7th grade in Bulgaria) - in the section 

"Organization and management of data" the following subsections are included: Proportionality 

and Statistics. Another section “Statistics” includes: a glossary of statistical concepts; grouping 

data by the values of one characteristic; frequency calculation; creating a chart. 

 In the 4th grade (corresponding to the 8th grade in Bulgaria) includes: proportionality, 

measuring scale; speed; percentages; the mean - simple arithmetic mean and weighted arithmetic 

mean. 

https://www.mon.bg/bg/28


 In the 3rd grade of a college in France (corresponding to the 9th grade in Bulgaria) the 

following concepts of statistics are studied: totality (universe), trait (feature, characteristic), 

meaning of trait; total number (of units in the aggregate); range (scope); average (arithmetic); 

weights; arithmetic mean weighted; cumulative numbers; frequency; the median. This material is 

taught slowly and with many examples. Quartiles are also studied in the same year. The median 

and quartiles show the students the "structure of the aggregate" - it helps them to understand (at a 

later stage of education) the concept of "distraction" (through the interquartile distance). The 

concept of "probability" is discussed. 

 In France, second and first grades (corresponding to 10th and 11th grades in Bulgaria), as 

well as the grade "terminal" (corresponding to 12th grade in Bulgaria) refer to "lyceum". Тhe 

material required to prepare for the Baccaloreat exam (our matriculation), the following topics are 

included in France: average, variance, standard deviation; median, quartiles, distance between 

quarters; area of intersection of two sets; proportions, percentages and probabilities; an elementary 

event; random experiment, equal probable events, probability of occurrence of an event, counter-

event, probability of occurrence of the opposite event; conditional probabilities; random variable, 

mathematical expectation, variance and standard deviation; calculating the probability of an event 

occurring; determining the law of probability distribution of a random variable; probability; 

binomial distribution; Bernoulli's experience and Bernoulli's scheme; sample and confidence 

interval; 

- calculation of the binomial coefficients; normal distribution; accepting or rejecting at 95% 

probability; the influence of the structure on complex indicators including an intensive and 

extensive (structural) component. 

In Belgium in the 5th grade (corresponding to the 5th grade in Bulgaria) students study the 

following material (preparation for the section Statistics and Probabilities in the upper grades): 

symmetry and axis of symmetry; ratio (relative numbers), relative share (fraction) and percentage; 

transition from relative share to percentage and vice versa; measuring, weighing (gross, net, tare); 

tables and graphs - switching from tables to graphs, reading charts (bar, dot, line and pie charts), 

reading tables; a pie chart and its relationship to a table and to a percentage distribution; 

frequencies distribution table - in absolute numbers and in percentages - with examples. A linkage 

is made with the teaching material on surface and areas. Students are introduced to the concept of 

"scale" when drawing a map chart used to represent geographical differences. The arithmetic and 



median values are studied (with numbers and diagram examples). The Following economic 

concepts are introduced: "profit" (as the difference between the price when buying a product and 

the selling price); “capital”, “interest” ('rent') and “interest rate”. 

 In the 6 th grade (corresponding to the 6th grade in Bulgaria) the students study: 

 − relative shares: the relative share as a fraction (ordinary and decimal); dividing the 

whole into equal parts; a part of a number and percent; interest rate and the interest accrual 

calculated each year - all with many examples; 

 − proportionality, coefficient of proportionality; how to recognize a situation of 

proportionality and how to use proportionality (accompanied by many examples); calculation of 

percentages; 

− working with data: organization and presentation of data; reading tables and charts and 

organizing data into a table; the table by rows, and the table by column; a two-dimensional 

frequency table (two-dimensional distribution table); 

 − graphical images: Cartesian graph - depicting the dynamics of one dimension 

depending on the values of another (if the two series of data are proportional, then the graph is a 

straight line passing through the origin of the coordinate system); a bar chart. 

 In 7th grade (corresponds to the 7th grade in Bulgaria) the students study: proportionality; 

percentages; speed; symmetry (with exercises); in the statistics section: bar chart, pie chart, 

frequencies. 

 − In 8th grade (corresponding to the 8th grade in Bulgaria) they study: proportionality and 

percentages; in the statistics section: data processing - descriptive statistics: arithmetic mean 

(respectively: simple arithmetic mean and weighted arithmetic mean); solving problems with 

"weights". 

 In the 9th grade (corresponding to the 9th in Bulgaria they study: linear function - 

parameters: coefficient (rate) and intercept; graphical representation; examples. Probabilities - 

random experiment, random event, elementary event, outcome, compound event (event of a 

random experiment). An opposite event. An impossible event. A certain event. Incompatible 

events. Probability: of an event, of a certain event, of an impossible event; the probability of 

occurrence of at least one of two incompatible events (event A or event B). 

 The material required to prepare for the Baccaloreat exam in France includes the 

following topics: average, variance, standard deviation; median, quartiles, distance between 



quarters; area of intersection of two sets; proportions, percentages and probabilities; an elementary 

event; random experiment, equal probable events, probability of occurrence of an event, counter-

event, probability of occurrence of the opposite event; conditional probabilities; random variable, 

mathematical expectation, variance and standard deviation; calculating the probability of an event; 

determining the law of probability distribution of a random variable; probability; binomial 

distribution; Bernoulli's experience and Bernoulli's scheme; sample and confidence interval; 

calculation of the binomial coefficients; normal distribution; accepting or rejecting a 95% 

probability; the influence of the structure on complex indicators including an intensive and 

extensive (structural) component. 

 

3. Improvement proposals for the curricula in Bulgaria 

The authors suggest the future reforms in the mathematics curriculum to focus on the 

following points: 

а. Consistency. The section Probabilities and Statistics should be redesigned in a 

comprehensive and coherent way, setting the goals to be achieved at the end of schooling. In every 

grade the teaching material has to follow the general logics of gradually covering more and more 

complex notions and methods, starting from more intuitive expressions in the first grades, to more 

scientific definitions in the upper grades. For the younger students it is crucial to start the 

explanations with examples from the everyday life, stimulation their natural ability and interest for 

better understanding the respective phenomena (classifying objects in groups by a certain feature; 

finding the predominant feature in a group of objects; trying to identify a tendency, etc.) 

b. Continuity. The main notions studied in the primary and basic grades (part of a whole, 

share, percentage, arithmetic mean) should be consolidated in the secondary school, while the 

new notions should emerge on the basis of previous knowledge. 

 c. Integrity. In every grade of secondary school, starting from the 8th grade, the teaching 

material should include at least two parts: descriptive statistics and probabilities (statistical 

inference). Alongside with the study of descriptive statistics measures (applicable to stock data), 

the students should also be acquainted with the basic measures of dynamics (time-series) - 

growth, absolute growth, growth rate, growth rate and average growth rate. The teaching 



material of tine series should be accompanied by extensive practical examples, demonstrated on 

graphs. A key notion to be explained in this section is the trend. 

The teaching material in Probabilities and Statistics for the 10th grade about population 

and sample, as well as the main concepts of descriptive statistics, such as: median, mode, etc. – 

should be studied in earlier grades. In the 10th grade, or even earlier (since the the 9th grade) this 

knowledge should be enlarged by introducing the notions of variance and dispertion, alongside 

with some measures of statistical dispertion: the range; the interquartile range, the variance and 

the standard deviation. Some of the properties of the normal distribution should be taught to the 

students in connection with the study of the variance and the standard deviation. 

 d. Efficiency. (Commitment to the needs of life in society). The curriculum in 

Probabilities and Statistics should support higher education and should benefit all young people, 

by providing knowledge on essential interpretative schemes applicable to everyday life. This part 

of the school graduates who will attend university should be prepared for the requirements of 

higher education; those who will remain with secondary education will be equipped with enough 

competences to correctly interpret the information from media, and to operate reasonably well in 

any social communication, including on their work place, in organizing the family life, and in all 

other activities, where they will have to deal with mass phenomena.  

The notions taught to the students in school should be made equal to those used in the 

universities curricula where applied statistics is taught (to students in economic, social, medical, 

biological and other sciences). 

e. Practicality and bringing the teaching up to date. In the higher grades, the school 

curricula should make reference to the databases from official sources - National Statistical 

Institute, Eurostat, UN, OECD, World Bank. The real data, and examples from real life may very 

useful for attaining the goal of  cross-curricular links between the study of Mathematics and other 

subjects studied in school, such as: History and civilizations; Geography and Economics; Man 

and nature; Technology and Entrepreneurship; Information Technology; Informatics; Biology, 

Geography; Economics; Marketing; Chemistry and environmental protection; Physics and 

Astronomy; Biology and health education; English; Philosophy; World and personality; Physical 

education and sports, etc. 

 What knowledge is it desirable (advisable) for the students to master at graduation from 

secondary school? 



The main notions and skills of descriptive statistics that have to be learned in school are: 

statistical universe; elements (units); features (characteristics) of the elements; frequencies 

(absolute, relative and percentages); frequency distribution. Statistical data: grouping the data into 

a frequency table, stock data and flow data. Cumulative frequencies: statistical averages: 

arithmetic mean (including weighted mean); median, mode. Variability: range and quartiles. 

Deviations (from the mean): variance and standard deviation. 

In the study of time series the main notions to be taught in school are: observations; 

smoothing, trend, deviations from the trend. 

  The graphical representations (line graphs, bar graphs and histograms, pie charts, scatter 

plots and Cartesian graphs) should always be accompanied by a text and/or a numeric expression 

(in a table) of the data visualized by the respective graph. Special attention has to be paid to the 

description of the content of the graph through a properly formulated title, concisely constructed 

axes scattered through suitable scales. 

 The main notion in the section of Probabilities and Statistics to be included in the school 

curricula for the higher grades are: population and sample; estimation of a statistical value based 

on a sample; stochastic error; standard error; confidence interval; level of significance; sample 

size, and normal distribution.  

 

Conclusion 

The mathematics curricula in the section “Probabilities and statistics” is undergoing 

profound changes in the recent years in Bulgaria, as new teaching material is being included in 

every year in some of the grades. In this process some disproportions can be noticed, especially 

what concerns the gradual introduction of new knowledge (concepts, indicators and methods) 

every year. 

A new unified platform has to be elaborated by the Ministry of education and science, in 

order to help the further reform in the Mathematics curricula in Bulgaria, in particular what 

concerns the teaching material in probabilities and statistics. 

The proposals made in this chapter are based on some ideas of the authors and on their 

experience and research of the curricula in Bulgaria and in some other countries. More research 

has to be done in this subject area, including studies on: 



- The knowledge and the capacities of teachrs to explain to the students the teaching material 

in Probabilities and statistics. 

- The psychological aptitude of pupils in different grades to understand this teaching 

material. In certain instances – in some schools or in some groups of pupils - the teaching 

material may have to be adapted to the specific needs of theb students, and to be transmitted 

to them by specific teaching methods. Such specific problems will certainly require 

additional efforts in ordervto achive the optimal results of the teaching. 

- Specialized psychological research about the aptitude of the young children in primary 

school to learn statistics and probabilities. The present research leads to the conclusion that 

teaching material in Probabilities and statistics should be included in the school curricula 

since the 1st dgare and even in kindergarden. In every higher grade the knowledge should 

be enlarged and deepened. All this requires specialized pedagogical competences, which 

should be applied when the respective curricula are developed.  

The general conclusion of the research is that there is a serious unmet need of knowledge 

on Probabilities and Statistics in Bulgaria what is largely due to insufficiencies in the basic and 

high school curricula. In the very last years substantial changes can be noticed in the mathematics 

curricula for different grades of gimnasium, especially in the section Probablities and Statistics, 

but they don’s seem to follow a coherent scheme aimimg to achieve specific educational goals. 

     More efforts are needed in order to provide to the educational community with a concise 

abd elaborated program which could lead the reform in this field to a more efficient stage, directed 

to improve substantially the level of statistical literacy of the new generations. One essential 

element to be implemented is the special attention for teaching statistics and probabilities to the 

children since the very first grades, even since the kindergarden. Another one is to follow a logical 

continuity between the grades, and to buld up new knowledge on the basis of solid mastering of 

the teaching material from previous grades. Young children have the ability to learn statistical 

phenomena and to “play” with probabilities as soon as suitable and intriguing examples are 

presented to them to illustrate some natural regularities. The same approach should be used in the 

higher grades, while practical exercises has to predominate over „dry“numbers and definitions. 

The application of statistical data and methods in the teaching process of many other subjects in 

school provides powerful opportunities for creating a positive attitude in the students for this 

subject matter. In this way after graduating from school they will posess a more critical and a more 



competent criteria for evaluating and discussing various imformations and new knowledge 

involving statistical data interpretations. 

A good knowledge of Probabilities and Statistics in school is a prerequisite for achieving 

advancements in all sphere of society, where nubers are used for comprehending and 

communicating the phenomena of our surrounding world. As an integral part of mathematical 

literacy, statistical literacy taught in school can be the engine for progress of the society in 

Bulgaria. 

In pursuit of this goal one necessary step is to prepare the teachers in mathematics 

(including the teachers in primary school) for a new, much more practical approach to Probabilities 

and Statistics. This task should go along with the writing of new texbooks, possibly by organizing 

special qualification courses for this part of mathematics. As Bataneto and Diaz point out 

teachers’ statistical knowledge plays a significant role in the quality of their 

teaching since teachers’ instructional decisions in the statistics classroom are 

dependent on this knowledge. (Batanero & Díaz, 2010, cited in Batanero et al., 2011). 

 

For the teachers in lower grades (basic school) special training should be provided by child 

psychologists, specially instructed for the purpose. 
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